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(57) ABSTRACT

Embodiments relate generally to an active hearing protec-
tion device comprising a communication device operable to
prowde active hearing protection to a wearer; a set of
carmuils Comlected to the communication device, wherein
cach earmuil comprises an indicator mechanism operable to
indicate to the communication device when the earmuil 1s
iserted mnto a user’s ear, a processor operable to receive
information from the set of earmufls and the indicator
mechanisms of the earmuils, and operable to automatically
power the active hearing protection device on or ofl based on
the mformation received from the indicator mechanism(s).
When 1t 1s determined that both earmufls are inserted into
the user’s ears, the active hearing protection device 1s
powered on, and when 1t 1s determined that at least one of
the earmuils 1s not 1nserted 1nto the user’s ear(s), the active
hearing protection device 1s powered ofl.

20 Claims, 5 Drawing Sheets
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SYSTEM AND METHOD 1O
AUTOMATICALLY SWITCH ON AND
SWITCH OFF DEVICE FOR ACCURATE
RECORDING OF PERSONAL SOUND
EXPOSURE MEASUREMENTS

CROSS-REFERENCE TO RELATED
APPLICATIONS

Not applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable.

REFERENC.

L1

10O A MICROFICHE

APPENDIX

Not applicable.

BACKGROUND

Active hearing protection devices may actively cancel
noises in the environment to protect the hearing of a user,
possibly using microphones and speakers to detect the
sounds from the environment and then generate a cancelling
frequency. Additionally, some active hearing protection
devices may comprise communication systems, such as
radio systems, allowing a wearer to communicate with other
workers, for example. Typical active hearing protection
devices may be manually powered on and off by a user.
Active hearing protection devices may also collect exposure
data while the device 1s turned on.

SUMMARY

Aspects of the disclosure may include embodiments of an
active hearing protection device comprising: a communica-
tion device operable to provide active hearing protection to
a wearer; a set of earmufls connected to the communication
device, wherein each earmull comprises an indicator mecha-
nism operable to indicate to the communication device when
the earmudl 1s 1nserted 1nto a user’s ear, a processor operable
to receive information from the set of earmuils and the
indicator mechanisms of the earmufls, and operable to
automatically power the active hearing protection device on
or ofl based on the information received from the indicator
mechanism(s).

In some embodiments, when 1t 1s determined that both
carmulls are inserted into the user’s ears, the active hearing
protection device 1s powered on, and when it 1s determined
that at least one of the earmulls 1s not inserted 1nto the user’s
car(s), the active hearing protection device 1s powered off. In
some embodiments, the communication device comprises a
user interface operable to receive mput from a user and
communicate information to the user, and the user interface
comprises a menu button, a power button and a screen; and
one or more ports for connecting the earmulls, radio devices,
microphones, and other devices to the commumnication
device. In some embodiments, the information received by
the communication device from the earmulls comprises data
related to active hearing protection from the earmuils,
including one or more of the following: noise exposure
levels, frequency levels, decibel levels, and time of expo-
sure. In some embodiments, the earmulls are operable to
communicate voice communication to a user received via a

radio connection, and wherein the earmuils may comprise a
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voice pick-up device operable to pick up the voice of a
wearer for communication over the radio connection. In
some embodiments, a {it test 1s performed by the active
hearing protection device when the device 1s turned on, to
ensure that the earmulils are worn correctly and providing
adequate hearing protection. In some embodiments, the
indication mechanism(s) comprise one or more of the fol-
lowing: a pressure sensor, a push button, a thermal sensor,
and an accelerometer. In some embodiments, the indication
mechanism comprises a pressure sensor located within an
internal portion of the earmuil, and wherein the pressure
sensor 1s compressed when the internal portion of the
carmuil 1

1s 1nserted into a wearer’s ear canal. In some
embodiments, the indication mechanism comprises a push
button operable to interact with the surface of a wearer’s ear
canal.

Additional aspects of the disclosure may include embodi-
ments of an active hearing protection device comprising a
communication device operable to provide active hearing
protection to a wearer, a set of earmuil:

s connected to the
communication device, wherein each earmuil comprises an
indicator mechanism operable to indicate to the communi-
cation device when the earmufl 1s inserted into a user’s ear,
a processor operable to recerve mformation from the set of
ecarmuil

s and the indicator mechanisms of the earmufls, and
operable to automatically power the active hearing protec-
tion device on or off based on the information received from
the indicator mechanism(s), wherein, when 1t 1s determined
that both earmufls are inserted into the user’s ears, the active
hearing protection device 1s powered on, and When it 1s
determined that at least one of the earmulls 1s not inserted
into the user’s ear(s), the active hearing protection device 1s
powered oil.

, wherein the information received by the com-
munication device from the earmulls comprises noise expo-
sure data related to active hearing protection from the
carmuils, and wherein a fit test 1s performed by the active
hearing protection device when the active hearing protection
device 1s turned on, to ensure that the earmufls are worn
correctly and providing adequate hearing protection.

In some embodiments, the indication mechanism com-
prises a pressure sensor located within an internal portion of
the earmull, and wherein the pressure sensor 1s compressed
when the internal portion of the earmull 1s inserted into a
wearer’s ear canal. In some embodiments, the indication
mechanism comprises a push button operable to interact
with the surface of a wearer’s ear canal. In some embodi-
ments, turning on the active hearing protection device com-
prises a 10 second delay before the {it test 1s completed,
allowing the earmuils to expand into the ear canal of the
wearer. In some embodiments, turning off the active hearing
protection device happens approximately immediately when
at least one indicator mechamism 1ndicates that at least one
carmuil has been removed from the ear of a wearer.

Other aspects of the disclosure may include embodiments
of a method for automatically powering on or ofl an active
hearing protection device comprising receiving, by a pro-
cessor 1n the active hearing protection device, mnformation
from two earmulls, wherein the earmufls are connected to
the active hearing protection device; receiving indication
from a first indicator mechanism that a first earmuil has been
inserted 1nto a user’s ear, receiving indication from a second
indicator mechanism that a second earmuil has been nserted
into a user’s ear, powering on the active hearing protection
device, after recerving indication from both the first indica-
tor and the second indicator that both the first earmuil and
the second earmufl have been inserted into a user’s ear,

performing a fit test on the first earmufl and the second
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carmull after a delay; and receiving noise exposure data
from the earmuils while the active hearing protection device
1s turned on.

In some embodiments, the method further comprises
receiving indication from the first indicator mechanism that
the first earmuil has been removed {from a user’s ear; and
powering ofl the active hearing protection device. In some
embodiments, the method further comprises recerving indi-
cation from the {first indicator mechanism that the first
carmull has been remserted into a user’s ear; powering on
the active hearing protection device; performing a fit test on
the first earmull and the second earmull after a delay; and
receiving noise exposure data from the earmuils while the
active hearing protection device 1s turned on. In some
embodiments, the method further comprises receiving indi-
cation from the second indicator mechanism that the second
carmull has been removed from a user’s ear and powering
ofl the active hearing protection device. In some embodi-
ments, the indication mechanism comprises a pressure sen-
sor located within an internal portion of the earmuil, and
wherein the pressure sensor 1s compressed when the internal
portion of the earmull 1s 1nserted 1nto a wearer’s ear canal.
In some embodiments, the indication mechanism comprises
a push button operable to interact with the surface of a
wearer’s ear canal.

These and other features will be more clearly understood
from the following detailed description taken in conjunction
with the accompanying drawings and claims.

BRIEF DESCRIPTION OF THE

DRAWINGS

For a more complete understanding of the present disclo-
sure, reference 1s now made to the following brief descrip-
tion, taken 1 connection with the accompanying drawings
and detailed description, wherein like reference numerals
represent like parts.

FIG. 1 illustrates an active hearing protection device
according to an embodiment of the disclosure;

FIG. 2 illustrates a typical earmuil used with an active
hearing protection device;

FIGS. 3A-3B illustrate an earmuil comprising an indica-
tor mechanism used with an active hearing protection device
according to an embodiment of the disclosure;

FIGS. 4A-4B illustrate another earmuil comprising an
indicator mechanism used with an active hearing protection
device according to an embodiment of the disclosure;

FIGS. SA-5D 1illustrate a method for using an earmuil
comprising an indicator mechanism; and

FIGS. 6A-6D illustrate another method for using an
carmull comprising an indicator mechanism.

DETAILED DESCRIPTION

It should be understood at the outset that although 1llus-
trative implementations of one or more embodiments are
illustrated below, the disclosed systems and methods may be
implemented using any number of techmiques, whether
currently known or not yet 1 existence. The disclosure
should 1n no way be limited to the illustrative implementa-
tions, drawings, and techniques illustrated below, but may be
modified within the scope of the appended claims along with
their full scope of equivalents.

The following bnel definition of terms shall apply
throughout the application:

The term “comprising” means including but not limited
to, and should be interpreted 1n the manner 1t 1s typically
used 1n the patent context;
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The phrases “in one embodiment,” *“‘according to one
embodiment,” and the like generally mean that the particular
feature, structure, or characteristic following the phrase may
be included i at least one embodiment of the present
invention, and may be included in more than one embodi-
ment of the present invention (importantly, such phrases do
not necessarily refer to the same embodiment);

I1 the specification describes something as “exemplary” or
an “‘example,” 1t should be understood that refers to a
non-exclusive example;

The terms “about” or approximately” or the like, when
used with a number, may mean that specific number, or
alternatively, a range in proximity to the specific number, as
understood by persons of skill in the art field; and

If the specification states a component or feature “may,”
can,” “‘could,” “should,” “would,” “preferably,” “possibly,”
“typically,” “optionally,” “for example,” “often,” or “might”
(or other such language) be included or have a characteristic,
that particular component or feature 1s not required to be
included or to have the characteristic. Such component or
feature may be optionally included 1n some embodiments, or
it may be excluded.

Embodiments of the disclosure include active hearing
protection devices comprising one or more indicator mecha-
nisms for automatically powering on and/or off of the
device. Typical active hearing protection devices may
require manual powering on or off of the device. For
example, a user may hold a power button for a period of time
(such as 3 seconds) to power the device on and similarly to
power the device ofl

el Y 4

94

. This requires the user to have free
hands and easy access to the device when the user wishes to
power the device on or ofl. Sometimes, a user may power on
the device belore inserting the earmuils of the device,
resulting 1n an unnecessary use ol battery and inaccurate
exposure data collection. Sometimes a user may forget to
power ofl the device, resulting in an unnecessary use of
battery and 1naccurate exposure data collection. Addition-
ally, 11 an earmufl 1s removed and reinserted by a user, the
device should be turned off and back on to complete a fit test
for the reinserted earmuil. However, sometimes a user may
not complete this procedure because of inconvenience,
which may result 1n an madequate fit of the earmudil.
The current disclosure comprises an active hearing pro-
tection device comprising an indicator mechanism location
in each of the two earmufls. The indicator mechanisms
indicate to the device whether the earmuil

s are serted 1nto
a user’s ear or not. The device may automatically power on
when both indicator mechanisms indicate that both earmuils
are 1serted. The device may then complete a 11t test after a
delay allowing the earmuils to expand in the user’s ear
canal. Similarly, the device may automatically power ofl 1f
at least one of the indicator mechanisms indicates that at
least one of the earmudt:

s has been removed from (or 1s not
yet nserted 1nto) the ear canal of a user. This may prevent
wearing of the device without a correct fit test, prevent
wasted battery life, and prevent collection of inaccurate
exposure data. Additionally, 1f an earmufl 1s removed and
reinserted, the device may be automatically powered ofl
with the removal and then automatically powered back on
with reinsertion, allowing for a new fit test to be performed
on the remserted earmufl(s). In some embodiments, the
active hearing protection device may be known as a Quiet-
Pro device.

Referring now to FIG. 1, an exemplary embodiment of an
active hearing protection device 100 1s shown. The active
hearing protection device 100 may comprise a set ol ear-
muils 104 (which may also be known as earbuds, head-
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phones, or a similar name), wherein the earmufls 104 are
connected to a communication device 102. The communi-
cation device 102 may comprise a user interface 103 oper-
able to receive mput from a user and communicate infor-
mation to the user. In some embodiments, the user interface
103 may comprise a menu button 108, a power button 110
and a screen 112. In some embodiments the communication
device 102 may comprise one or more ports 1035 and 106 for
connecting earmulils 104, radio devices, microphones, or
other devices to the communication device 102. In some
embodiments, the communication device 102 and earmufls
104 may provide active hearing protection to a wearer (or
user), as would be understood by those skilled in the art.
Additionally, the communication device 102 may receive
data related to active hearing protection from the earmuils
104, such as noise exposure levels.

In some embodiments, the earmuils 104 may communi-
cate sounds to a user, such as voice communication via a
radio connection. Additionally, the earmuils 104 may com-
prise a voice pick-up device, which may pick up the voice
of a wearer for communication over the radio connection.
Alternatively, the communication device 102 may connect
to an external microphone for picking up the voice of the
wearer. This may be usetul 1f the communication device 102
1s operating as (or connected to) a radio device.

When a user 1s wearing the active hearing protection
device 100, a fit test may be performed when the device 100
1s powered on, to ensure that the earmuils 104 are worn
correctly and providing adequate hearing protection. The {it
test may occur automatically when the device 1s powered on,
to ensure that the device 1s not used incorrectly. Additionally,
while the device 100 1s powered on, data may be collected
about the conditions the user 1s experiencing, such as sound
exposure, frequency levels, decibel levels, time of exposure,
etc.

In some embodiments, the earmuils 104 may be designed
to allow for automatic powering on or oil of the communi-
cation device 102. For example, the earmufls 104 may
comprise an indicator mechamsm 130 for determining 11 the
carmulls 104 are inserted into a user’s ears. When 1t 1s
determined that both earmufils 104 are inserted into the
user’s ears, the device 102 may be powered on, and when 1t
1s determined that at least one of the earmuils 104 1s not
inserted 1nto the user’s ear(s), the device may be automati-
cally powered off. In some embodiments, the indication
mechanism may comprise one of the following: a pressure
sensor, a push button, a thermal sensor, and/or an acceler-
ometer (or other movement sensor).

Referring now to FIG. 2, a typical earmuil 204 1s shown,
wherein the earmull 204 1s designed for use with an active
hearing protection device 100 (shown in FIG. 1). The
carmuil 204 comprises an internal portion 220 that fits into
the ear canal of a user, a external portion 224 that remains
outside the ear canal of a user when the earmufls 204 is
worn, and a connector 222 between the internal portion 220
and external portion 224. The external portion 224 may
connect to a cord 226, wherein the cord 226 may connect to
a device 102 (as shown 1n FIG. 1). The earmuil 204 may
comprise a speaker for communication purposes and/or
active noise protection (or active noise cancellation) pur-
poses. In some embodiments, the earmuil 204 may comprise
a microphone and/or voice pick-up device for communica-
tion purposes.

Referring now to FIGS. 3A-3B, an exemplary embodi-
ment of an earmull 304 1s shown. The earmuil 304 may
comprise an iternal portion 320, an external portion 324, a
connector 322, and cord 326. In some embodiments, the
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carmull 304 may comprise an indicator mechanism (as
described 1n FIG. 1) for determining 1f the earmuil 304 is
inserted 1nto a user’s ears 340. In the embodiment of FIGS.
3A-3B, the indicator mechanism may comprise a pressure
cell 330 located within the earmull 304. The pressure cell
330 may be used to automatically power on and power oif
an active hearing protection device (as described 1n FI1G. 1).
The pressure cell 330 may be located within the internal
portion 320 of the earmufl 304, and may therefore be
compressed when the internal portion 320 1s 1nserted 1nto a
user’s ear 340, as shown 1n FIG. 3B. A predetermined level
of compression of the pressure cell 330 may indicate (to a
communication device) that the earmuil 304 is inserted into
the ear canal 342 of a user. Additionally, 11 the pressure cell
330 1s not compressed to the predetermined level, this may
indicate that the earmuil 304 1s not inserted 1nto the ear canal
342 of the user.

Referring now to FIGS. 4A-4B, an alternative embodi-
ment of an earmuil 404 1s shown. The earmuil 404 may
comprise an iternal portion 420, an external portion 424, a
connector 422, and cord 426. In some embodiments, the
carmuil 404 may comprise an indicator mechanism (as
described 1 FIG. 1) for determining if the earmuil 404 1s
inserted into a user’s ears 440. In the embodiment of FIGS.
4A-4B, the indicator mechanism may comprise one or more
push buttons 430 located within the earmuil 404. The push
buttons 430 may be used to automatically power on and
power ofl an active hearing protection device (as described
in FIG. 1). In some embodiments, the push buttons 430 may
be located between the internal portion 420 and external
portion 424 of the earmuil 404. In some embodiments, the
push buttons 430 may be positioned on the earmuil 404 such
that, when the internal portion 420 of the earmuil 404 1s
inserted into the ear canal 442 of a user, the push buttons 430
may contact the surface of the ear canal 442, as shown in
FIG. 4B. A predetermined level of compression of the push
buttons 430 may i1ndicate (to a communication device) that
the earmull 404 1s mserted into the ear canal 442 of a user.
Additionally, 11 the push buttons 430 are not compressed to
the predetermined level, this may indicate that the earmuil
404 1s not inserted into the ear canal 442 of the user.

Referring now to FIGS. SA-5D, a method for turning on
and turning ofl a communication device 102 of an active
hearing protection device 100 (as described mn FIG. 1) 1s
described. The earmulils 305 and 306 may be similar to the
carmulils 304 described 1in FIGS. 3A-3B. In some embodi-
ments, the communication device 102 may be constantly (or

periodically) receiving information from the earmuils 305
and 306. In FIG. SA, the device 102 1s not being worn by a

user. The nght earmuil 305 and the leit earmuil 306, and the
pressure cells 330 located 1n the earmuils 305 and 306, are
uncompressed and therefore both pressure cells 330 are
indicating that the earmuils 3035 and 306 are not being wom.
The communication device 102 may comprise a processor
120 operable to receive and process the information from the
carmuils 305 and 306. The processor 120 may determine
from the information 11 the device 102 should be turned off
or on. The processor may follow an AND condition to turn
on the device 102, wherein the default 1f the AND condition
1s not met 1s to turn off the device 102.

In FIG. 5B, the right earmufl 305 has been inserted into
a user’s ear, and the pressure cell 330 within the earmuil 305
1s compressed. Therefore the right earmuil 305 1s indicating
to the processor 120 that 1s 1t inserted into a user’s ear.
However, the left earmufl 306 1s not inserted into a user’s
car, and the pressure cell 330 within the left earmutl 306 1s
not compressed. Therefore, the left earmuil 306 1s indicating
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to the processor 120 that 1t 1s not inserted into a user’s ear.
Because the processor 1s following an AND condition to turn
on the device 102, and the condition 1s not met, the device
102 may remain ofl. This scenario may occur when a user 1s
in the process of inserting the earmuils before use, or when
the user 1s removing the earmuils after use.

In FIG. 5C, the left earmuft 306 has been inserted 1nto a
user’s ear, and the pressure cell 330 within the earmudl 306
1s compressed. Therefore the left earmudl 306 1s indicating
to the processor 120 that 1s 1t mserted into a user’s ear.
However, the right earmuil 305 1s not mserted 1nto a user’s
car, and the pressure cell 330 within the right earmudl 305 1s
not compressed. Therefore, the right earmull 305 1s 1ndicat-
ing to the processor 120 that it 1s not 1nserted into a user’s
car. Because the processor 1s following an AND condition to
turn on the device 102, and the condition 1s not met, the
device 102 may remain ofl. This scenario may occur when
a user 1s 1n the process of nserting the earmuils before use,
or when the user 1s removing the earmuils after use.

In FIG. 5D, the night earmuil 305 and the left earmuil 306
have been inserted into a user’s ear. Both of the pressure
cells 330 1n the earmudls 305 and 306 have been compressed
and are therefore indicating to the processor 120 that the
carmulils 305 and 306 are inserted into the user’s ears.
Because the process 1s following an AND condition and the
condition has been met, the processor 120 may indicate
instructions to turn on the device 102. In some embodi-
ments, the processor 120 may also indicated instructions for
the device 102 to automatically complete a fit test once both
carmuils 305 and 306 are inserted into the user’s ears.

In some embodiments, turning on the communication
device 102 may comprise a delay (ten seconds, for example)
which may allow for the earmufls 305 and 306 to expand
into the ear canal of the user. Therefore, when the fit test 1s
completed, the earmuils 305 and 306 may be completely
fitted into the ear canal, providing an accurate fit test.
However, turning off the device 102 may not comprise a
delay, wherein the device 102 may be immediately turned
ofl 11 the AND condition 1s not met. This may prevent the
user reinserting the earmudtl 305 or 306 without activating a
new fit test. In other words, 1if an earmufl 305 or 306 1is
removed, the device 102 may be approximately immediately
turned ofl. Then, when the earmutil 305 or 306 1s reinserted
by the user, the device 102 may be turned on and a new fit
test may be 1mitiated by the device 102.

Referring now to FIGS. 6 A-6D, a method for turning on
and turning ofl a communication device 102 of an active
hearing device 100 1s described. The earmuils 405 and 406
may be similar to the earmuils 404 described in FIGS.
4A-4B. In some embodiments, the communication device
102 may be constantly (or periodically) receiving informa-
tion from the earmufls 405 and 406. In FIG. 6A, the device
102 1s not being worn by a user. The right earmufl 405 and
the left earmuil 406, and the push buttons 430 located on the
carmuils 405 and 406, are uncompressed and therefore both
push buttons 430 are indicating that the earmuils 405 and
406 are not being worn. The communication device 102 may
comprise a processor 120 operable to receive and process
the information from the earmufls 405 and 406. The pro-
cessor 120 may determine from the information 1f the device
102 should be turned off or on. The processor may follow an
AND condition to turn on the device 102, wherein the
default if the AND condition 1s not met 1s to turn off the
device 102.

In FIG. 6B, the rnight earmuil 405 has been 1nserted 1nto
a user’s ear, and the push button 430 of the right earmuil 4035
1s compressed. Therefore the right earmuil 405 1s indicating
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to the processor 120 that 1s 1t inserted into a user’s ear.
However, the left earmufl 406 1s not inserted into a user’s
car, and the push button 430 of the left earmuil 406 1s not
compressed. Theretfore, the left earmull 406 1s indicating to
the processor 120 that 1t 1s not inserted into a user’s ear.
Because the processor 1s following an AND condition to turn
on the device 102, and the condition 1s not met, the device
102 may remain ofl. This scenario may occur when a user 1s
in the process of 1mserting the earmuils before use, or when

the user 1s removing the earmuils after use.

In FIG. 6C, the left earmuft 406 has been inserted into a
user’s ear, and the push button 430 of the left earmuil 406
1s compressed. Therefore the left earmuil 406 1s 1indicating
to the processor 120 that 1s 1t inserted into a user’s ear.
However, the right earmuil 405 1s not nserted into a user’s
car, and the push button 430 of the right earmuil 405 1s not
compressed. Therefore, the right earmudl 403 1s indicating to
the processor 120 that it 1s not inserted into a user’s ear.
Because the processor 1s following an AND condition to turn
on the device 102, and the condition 1s not met, the device
102 may remain off. This scenario may occur when a user 1s
in the process of mserting the earmuils before use, or when
the user 1s removing the earmufils after use.

In FIG. 6D, the right earmuil 405 and the left earmuil 406
have been inserted 1nto a user’s ear. Both of the push buttons
430 on the earmuils 405 and 406 have been compressed and
are therefore indicating to the processor 120 that the ear-
muils 405 and 406 are inserted 1nto the user’s ears. Because
the process 1s following an AND condition and the condition
has been met, the processor 120 may indicate instructions to
turn on the device 102. In some embodiments, the processor
120 may also indicated instructions for the device 102 to
automatically complete a {it test once both earmuils 405 and
406 are mserted into the user’s ears.

In some embodiments, turning on the communication
device 102 may comprise a delay (ten seconds, for example)
which may allow for the earmufls 405 and 406 to expand
into the ear canal of the user. Therefore, when the fit test 1s
completed, the earmulls 405 and 406 may be completely
fitted into the ear canal, providing an accurate fit test.
However, turning ofl the device 102 may not comprise a
delay, wherein the device 102 may be immediately turned
ofl if the AND condition 1s not met. This may prevent the
user remserting the earmuil 405 or 406 without activating a
new fit test. In other words, 1t an earmufl 405 or 406 1s
removed, the device 102 may be approximately immediately
turned off. Then, when the earmuft 405 or 406 is reinserted
by the user, the device 102 may be turned on and a new {it
test may be mitiated by the device 102.

Some embodiments of the disclosure may comprise addi-
tional methods for automatically powering on or off an
active hearing protection device. One method may comprise
receiving, by a processor in the active hearing protection
device, information from two earmulls, wherein the ear-
muils are connected to the active hearing protection device;
receiving indication from a first indicator mechanism that a
first earmudl has been inserted into a user’s ear, receiving
indication from a second indicator mechamism that a second
carmuil has been 1nserted 1nto a user’s ear; powering on the
active hearing protection device, after receiving indication
from both the first indicator and the second idicator that
both the first earmufl and the second earmuil have been
inserted into a user’s ear, performing a {it test on the first
carmuil and the second earmull after a delay; and receiving
noise exposure data from the earmufils while the active
hearing protection device 1s turned on.
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In some embodiments, the method may further comprise
receiving indication from the first indicator mechanism that
the first earmufl has been removed from a user’s ear, and
powering ofl the active hearing protection device. In some
embodiments, the method may further comprise receiving
indication from the first indicator mechanism that the first
carmull has been remserted into a user’s ear; powering on
the active hearing protection device; performing a fit test on
the first earmull and the second earmull after a delay; and
receiving noise exposure data from the earmuils while the
active hearing protection device 1s turned on. In some
embodiments, the method may further comprise receiving
indication from the second indicator mechanism that the
second earmull has been removed from a user’s ear; and
powering ol the active hearing protection device. In some
embodiments, the method may further comprise receiving
indication from the second indicator mechanism that the
second earmull has been reinserted into a user’s ear; pow-
ering on the active hearing protection device; performing a
{it test on the first earmufil and the second earmuil after a
delay; and receiving noise exposure data from the earmuils
while the active hearing protection device 1s turned on.

In some embodiments, the indication mechanism com-
prises a pressure sensor located within an internal portion of
the earmuil, and wherein the pressure sensor 1s compressed
when the internal portion of the earmull 1s inserted into a
wearer’s ear canal. In some embodiments, the indication
mechanism comprises a push button operable to interact
with the surface of a wearer’s ear canal.

While various embodiments in accordance with the prin-
ciples disclosed herein have been shown and described
above, modifications thereol may be made by one skilled 1n
the art without departing from the spirit and the teachings of
the disclosure. The embodiments described herein are rep-
resentative only and are not itended to be limiting. Many
variations, combinations, and modifications are possible and
are within the scope of the disclosure. Alternative embodi-
ments that result from combining, imntegrating, and/or omit-
ting features of the embodiment(s) are also within the scope
of the disclosure. Accordingly, the scope of protection 1s not
limited by the description set out above, but 1s defined by the
claims which follow, that scope including all equivalents of
the subject matter of the claims. Each and every claim 1s
incorporated as further disclosure into the specification and
the claims are embodiment(s) of the present invention(s).
Furthermore, any advantages and features described above
may relate to specific embodiments, but shall not limit the
application of such 1ssued claims to processes and structures
accomplishing any or all of the above advantages or having
any or all of the above features.

Additionally, the section headings used herein are pro-
vided for consistency with the suggestions under 37 C.F.R.
1.77 or to otherwise provide orgamizational cues. These
headings shall not limit or characterize the mvention(s) set
out in any claims that may 1ssue from this disclosure.
Specifically and by way of example, although the headings
might refer to a “Field,” the claims should not be limited by
the language chosen under this heading to describe the
so-called field. Further, a description of a technology 1n the
“Background” 1s not to be construed as an admission that
certain technology 1s prior art to any mnvention(s) in this
disclosure. Neither 1s the “Summary” to be considered as a
limiting characterization of the invention(s) set forth in
issued claims. Furthermore, any reference 1n this disclosure
to “invention” 1n the singular should not be used to argue
that there 1s only a single point of novelty 1n this disclosure.
Multiple 1nventions may be set forth according to the
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limitations of the multiple claims 1ssuing from this disclo-
sure, and such claims accordingly define the mvention(s),
and theiwr equivalents, that are protected thereby. In all
instances, the scope of the claims shall be considered on
their own merits 1n light of this disclosure, but should not be
constrained by the headings set forth herein.

Use of broader terms such as comprises, includes, and
having should be understood to provide support for narrower
terms such as consisting of, consisting essentially of, and
comprised substantially of. Use of the term “optionally,”
“may,” “might,” “possibly,” and the like with respect to any
clement of an embodiment means that the element 1s not
required, or alternatively, the element 1s required, both
alternatives being within the scope of the embodiment(s).
Also, references to examples are merely provided for 1llus-
trative purposes, and are not intended to be exclusive.

While several embodiments have been provided in the
present disclosure, 1t should be understood that the disclosed
systems and methods may be embodied 1n many other
specific forms without departing from the spirit or scope of
the present disclosure. The present examples are to be
considered as 1illustrative and not restrictive, and the inten-
tion 1s not to be limited to the details given herein. For
example, the various elements or components may be com-
bined or integrated 1n another system or certain features may
be omitted or not implemented.

Also, techmiques, systems, subsystems, and methods
described and 1illustrated 1n the various embodiments as
discrete or separate may be combined or integrated with
other systems, modules, techniques, or methods without
departing from the scope of the present disclosure. Other
items shown or discussed as directly coupled or communi-
cating with each other may be indirectly coupled or com-
municating through some interface, device, or intermediate
component, whether electrically, mechanically, or other-
wise. Other examples of changes, substitutions, and altera-
tions are ascertainable by one skilled in the art and could be
made without departing from the spirit and scope disclosed
herein.

What 1s claimed 1s:

1. An active hearing protection device comprising:

a communication device configured to provide active

hearing protection to a wearer;

a set of earmufls connected to the communication device,
wherein each earmull comprises an 1ndicator mecha-
nism configured to indicate to the commumication
device when the earmufl 1s 1nserted into a user’s ear;

a processor configured to receive information from the set
of earmuils and the indicator mechanisms of the ear-
muils and configured to automatically power the active
hearing protection device on or ofl based on the 1nfor-
mation received from the indicator mechanism(s),
wherein the information 1s related to whether the ear-
mufls are inserted into a user’s ears;

wherein the active hearing protection device 1s configured
to perform a fit test each time the processor powers the
active hearing protection device on based on the infor-
mation received from the indicator mechanism(s), after
a delay that allows each earmull to expand 1nto an ear
canal of the wearer, to ensure that the earmufls are worn
correctly and providing adequate hearing protection.

2. The device of claim 1, wherein, when it 1s determined
that both earmufls are inserted into the user’s ears, the active
hearing protection device 1s powered on, and when 1t 1s
determined that at least one of the earmulils 1s not nserted
into the user’s ear(s), the active hearing protection device 1s
powered ofl.

A 1
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3. The device of claim 1, wherein the communication
device comprises:

a user interface configured to receive mput from a user
and communicate information to the user, the user
interface comprises a menu button, a power button and
a screen; and

one or more ports for connecting the earmulils, radio
devices, microphones, and other devices to the com-
munication device.

4. The device of claim 1, wherein the information
received by the communication device from the earmuills
comprises data related to active hearing protection from the
carmulls, including one or more of the following: noise
exposure levels, frequency levels, decibel levels, and time of
exposure.

5. The device of claam 1, wherein the earmufls are
configured to communicate voice communication to a user
received via a radio connection, and wherein the earmufls
may comprise a voice pick-up device configured to pick up
the voice of a wearer for communication over the radio
connection.

6. The device of claim 1, wherein the delay causes the {it
test to be completed at least 10 seconds after the device 1s
turned on.

7. The device of claim 1, wherein the indication mecha-
nism(s) comprise one or more of the following: a pressure
sensor, a push button, a thermal sensor, and an accelerom-
cter.

8. The device of claim 1, wherein the indication mecha-
nism comprises a pressure sensor located within an internal
portion of the earmull, and wherein the pressure Sensor 1S
compressed when the internal portion of the earmuil is
inserted into a wearer’s ear canal.

9. The device of claim 1, wherein the indication mecha-
nism comprises a push button configured to interact with the
surface of a wearer’s ear canal.

10. An active hearing protection device comprising:

a communication device configured to provide active

hearing protection to a wearer;

a set of earmuils connected to the communication device,
wherein each earmull comprises an indicator mecha-
nism configured to indicate to the commumnication
device when the earmufl 1s inserted into a user’s ear;

a processor configured to receive information from the set
of earmu:fs and the indicator mechanisms of the ear-
muils and configured to automatically power the active
hearing protection device on or ofl based on the infor-
mation received from the indicator mechanism(s),
wherein the information 1s related to whether the ear-
mu

s are 1nserted into a user’s ears;
herein:
hen 1t 1s determined that both earmufls are inserted into
the user’s ears, the active hearing protection device 1s
powered on, and when 1t 1s determined that at least one
of the earmuils 1s not mserted into the user’s ear(s), the
active hearing protection device 1s powered off;
the information received by the communication dewce
from the earmuils comprises noise exposure data
related to active hearing protection from the earmudls;
and
a fit test 1s performed by the active hearing protection
device each time the processor powers the active hear-
ing protection device on based on the information
received from the indicator mechanism(s), after a delay
that allows each earmull to expand into an ear canal of
the wearer to ensure that the earmuils are worn cor-
rectly and providing adequate hearing protection.
11. The device of claim 10, wherein the indication mecha-
nism comprises a pressure sensor located within an internal
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portion of the earmull, and wherein the pressure Sensor 1S
compressed when the internal portion of the earmuil 1s
inserted mto a wearer’s ear canal.

12. The device of claim 10, wherein the indication mecha-
nism comprises a push button configured to interact with the
surface ol a wearer’s ear canal.

13. The device of claim 10, wherein the delay causes the
{1t test to be completed at least 10 seconds after the device
1s turned on.

14. The device of claim 10, wherein turning off the active
hearing protection device happens approximately immedi-
ately when at least one indicator mechanism indicates that at
least one earmull has been removed from the ear of a wearer.

15. A method for automatically powering on or off an
active hearing protection device comprising:

receiving, by a processor in the active hearing protection

device, information from two earmuftl

s, wherein the
carmulls are connected to the active hearing protection
device;
recerving indication from a first indicator mechanism that
a first earmufl has been inserted into a user’s ear;

recerving indication from a second indicator mechanism
that a second earmull has been inserted into a user’s
ear;
powering on the active hearing protection device, after
receiving indication from both the first indicator and
the second 1nc 1cator that both the first earmufl and the
second earmull have been inserted into a user’s ear;

performing a fit test on the first earmuil and the second
carmull after a delay each time the active hearing
protection device 1s powered on 1n response to receiv-
ing the mdication from both the first indicator and the
second indicator that both the first earmuil and the
second earmufl have been inserted into a user’s ears:
and

recerving noise exposure data from the earmuils while the

active hearing protection device 1s turned on.

16. The method of claim 15 further comprising:

receiving indication from the first indicator mechanism

that the first earmuil has been removed from a user’s
ear; and

powering ofl the active hearing protection device.

17. The method of claim 16 further comprising:

receiving indication from the first indicator mechanism

that the first earmuil has been reinserted 1nto a user’s
ear;

powering on the active hearing protection device;

performing a {it test on the first earmudl and the second

carmull after a delay; and

recerving noise exposure data from the earmuils while the

active hearing protection device 1s turned on.

18. The method of claim 15 further comprising:

recerving indication from the second indicator mechanism

that the second earmuil has been removed from a user’s
ear; and

powering ofl the active hearing protection device.

19. The method of claim 15, wherein the indication
mechanism comprises a pressure sensor located within an
internal portion of the earmufl, and wherein the pressure
sensor 1s compressed when the internal portion of the
carmuil 1s mserted into a wearer’s ear canal.

20. The method of claim 15, wherein the indication
mechanism comprises a push button configured to imteract
with the surface of a wearer’s ear canal The present appli-
cation, filed on or after Mar. 16, 2013, 1s being examined
under the first inventor to file provisions of the AIA.
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